Stress response of pancreatic islets from diabetes prone BB rats of different age.
Protective and/or repair mechanisms are thought to be activated in pancreatic beta cells in response to injury during insulitis. Manifestation of type-1 diabetes may depend on an imbalance between beta cell damage and repair. To prove this hypothesis, the ability of collagenase-isolated islets to respond to heat stress depending on the age of BB rats was investigated. The islets were exposed either to 44 degrees C (HS) or 37 degrees C (control) for 30 min and then kept at 37 degrees C for 5 h. Immediately and 5 h after heat shock, insulin secretion in response to 20 mmol/l glucose and total protein synthesis of heat-exposed islets were significantly diminished as compared with controls. The islet proteins were separated by SDS-PAGE followed by immunoblotting. Islets from BB rats at an age of 6-90 days responded to heat shock with the expression of major heat shock protein 70 (HSP 70). Islets from 3-day old rats, however, did not respond with induction of HSP 70. In contrast we could detect inducible HSP 70 in islets from 3-day old diabetes-resistant LEW rats. In islets from 90-day old BB rats we observed a decreased amount of HSP 70 compared with islets from 9-, 12-, 30- and 60-day old animals. There was also a higher extent of HSP 70 to observe in islets from 90-day old LEW rats as compared with 90-day old BB rats. Differences in HSP 70 expression between islets of 3-day old BB and LEW rats and other age groups of BB rats might represent distinct stages of maturation of islets whereas diminished expression of HSP 70 in islets of 90-day old BB rats at the age of high probability of developing diabetes might result from reduced ability to induce protective mechanisms.